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(57) Abstract 

The invention relates to an automatic personal alarm 
method. The invention characteristically comprises at 
least one mobile station (20, 21, 22, 23, 24), at least 
one health status measuring means (10, 11, 12, 13), at 
least one emergency alarm centre (30) and communications 
connections (100, 101, 102, 103, 104, 110, 111, 120, 121), 
via which the mobile stations (20, 21, 22, 23, 24) and the 
health status measuring means (10, 1 1, 12, 13) are arranged 
to communicate with each other, and/or communications 
connections (2021), via which mobile stations are arranged 
to communicate heahh status information to each other, 
and communications connections (200, 201, 202, 203, 
204), via which the mobile stations (20, 21, 22, 23, 24) 
and the emergency alarm centres (30) are arranged to 
communicate with each other. The health status measuring 
means measure physiological indicators, such as heart rate, 
EKG or dehydration, of the user, and upon an abrupt or 
dangerous change in the health status of the user sends 
an emergency signal to a mobile station (20, 21, 22, 23, 
24). The mobile station (20, 21, 22, 23, 24) then further 
transmits the emergency signal to a relevant emergency 
alarm centre (30). 
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A personal health status alarm method 

The invention relates to an automatic personal health status alarm method . 
5 The invention further relates to a health status alarm method, which is 
characterised by a mobile station, a health status measuring means, and a 
communications connection between the health status measuring means and 
the mobile station. 

The invention also relates to a health status alarm method, which is 
10 characterised by at least one mobile station, at least one health status 

measuring means, and a communications connection between all or some of 
the health status measuring means and all or some of the mobile stations. 

Prior Art 

15 

The current procedure in case of an accident or sudden illness, for instance a 
heart attack, has so far relied on other people observing the outbreak of 
illness or accident and calling for assistance. Every country has an 
emergency phone line , for example 1 12 in Finland and 91 1 in the US, where 

20 people may report emergencies to the local emergency alarm centre, and the 
requests are answered by dispatching suitable help, such as police, ambulance 
or the fire brigade. However, in cases of very special health hazards, such as 
excess radioactive dose, the local emergency alarm centre can only rarely 
help and, thus it is many times better to contact the special centre or station 

25 responsible of providing help in these rarer cases with an suitable emergency 
request. 

There are serious disadvantages relating to the prior art. Many times the help 
is too late because there are no other people to observe the outbreak of illness 

30 or accident. Also, sometimes when people observe the incident, they do not 
know what to do, or do not want to call for assistance. Even if the observers 
do call, they are many times hysterical, and their description of the 
emergency is thus presented in an unclear way to the emergency alarm centre. 
Many times people also simply forget to mention some relevant things 

35 relating to the emergency concerned. A serious disaster may occur if an 
ambulance arrives at an emergency scene being prepared to treat fainting by 
dehydration, when in fact people are suffering from an heart attack. 
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Due to the aforementioned disadvantages many lives are lost unnecessarily 
everyday. For example in the case of a heart attack the survival probability of 
the patient decreases significantly with every extra minute that it takes for the 
first aid or the ambulance to arrive. The first aid treatment of a severe heart 
5 attack might also require some special instruments, and in this case it is a 
significant help that the emergency alarm centre can be sure that the diagnosis 
of the outbreak of illness is correct. 

The objective of this invention is to remove some of these disadvantages. The 
10 method in accordance with the invention will reduce the time it takes for the 
emergency signal to arrive at the emergency alarm centre. The emergency 
signal is sent automatically and immediately, thus shortening the delay times 
due to human factors. The method in accordance with the invention has the 
capability to give accurate descriptions of the emergency, such as the cause, 
15 location etc., which might be presented unclearly by a person in panic. Even 
more importantly, the system will also work in cases where no people observe 
the incident. 

A further additional advantage is that the invention has many embodiments, 
20 out of which some have even alternative uses, for example in competitive 
sport. 

In this application it is assumed that a mobile station can be a wireless phone 
as well. 

25 

The aforementioned advantages are achieved with a personal health status 
alarm method which characteristically comprises a mobile station , a health 
status measuring means , an emergency alarm centre and a communications 
connection, via which the mobile station and the health status measuring 
30 means are arranged to communicate with each other, and a communications 
connection, via which the mobile station and the emergency alarm centre are 
arranged to communicate with each other. 

The aforementioned advantages are also achieved with a personal health 
35 status alarm method which characteristically comprises at least one mobile 
station, at least one health status measuring means, at least one emergency 
alarm centre and communications connections, via which the mobile stations 
and the health status measuring means are arranged to communicate with 
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each other, and/or communications connections, via which mobile stations are 
arranged to communicate health status information to each other, and 
communications connections, via which the mobile stations and the 
emergency alarm centres are arranged to communicate with each other. 

5 

The personal health status measuring means is also characteristically arranged 
to measure physiological parameters from the user, 
the personal health status measuring means is arranged to compare the 
measured values of physiological parameters to previous values and/or to 
1 0 threshold values of the physiological parameters and/or to some relevant 
mathematical relation or function, and 

On the basis of this comparison the personal health status measuring means is 
arranged to send an emergency signal via a commumcations connection to a 
mobile station. 

15 

The some of the aforementioned advantages are also achived with an personal 
health status measuring means , which characteristically is arranged to 
measure physiological parameters or signals of the user, and 
- the personal health status measuring means is arranged to transmit the 
20 physiological parameters or signals as analog or digital signals to the mobile 
station continuously or at certain intervals according to the preference, or the 
type of signal processing ability of the mobile station. 

25 Embodiments 

Some advantageous embodiments of the invention are described in the 
following with reference to the attached drawings. 

30 Fig 1 . presents a certain implementation of the personal health status alarm 
method, comprising only one health status measuring means, one mobile 
station and one emergency alarm centre. 

Fig IB. presents a certain embodiment of the interactions of a mobile station 
35 and a health status measuring means in closer detail. 
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Fig 2. presents a certain advantageous embodiment of the personal health 
status alarm method, comprising several health status measuring means, one 
mobile station and one emergency alarm centre. 

5 Fig 3. presents a certain advantageous embodiment of the personal health 
status alarm method, comprising one health status measuring means, several 
mobile stations and one emergency alarm centre. 

Fig 4. presents a certain network oriented implementation of the personal 
10 health status alarm method, comprising several health status measuring 
means, several mobile stations and one emergency alarm centre. 

In figure 1 . the health status measuring means 10 features a capability to 
observe physiological variables, and compare the values of the measurements 

1 5 preferably to certain threshold values. The health status measuring means 
may comprise several different communications means. These may include 
different data and/or speech mobile communications systems, such as NMT 
or GSM or CDMA or other, facsimile, electronic mail, SMS messages, 
telemetric connections, or any other form of mobile communication. The 

20 mobile station 20 may also comprise several different communications 
means. These communications means may as well include different data 
and/or speech mobile communications systems, such as NMT or GSM or 
CDMA or other, facsimile, electronic mail, SMS messages, telemetric 
connections, or any other form of mobile communication. The emergency 

25 alarm centre 30 advantageously comprises a communications terminal, which 
supports different data and/or speech communications systems. The 
emergency alarm centre 30 may be located anywhere, and it may feature 
especially any mobile communications systems. The preferable uses for the 
emergency alarm centre 30 would be, for example, at the alarm centres of 

30 hospitals, fire brigades, police stations, mobile communications base stations, 
or with the person's personal doctor. 

The communications connections 100 and 200 are realised advantageously 
using mobile electromagnetic communication, but the connection 100 may be 
35 realised in some embodiments with a wire connection. The connection 100 is 
preferably a radio, a telemetric or an infra-red connection, and the connection 
200 is preferably a radio connection. 
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The health status measuring means 10 is in connection with the mobile station 
20 through the communications connection 100. The mobile station 20 is 
further connected to the emergency alarm centre 30 through the 
communications connection 200. When the health status measuring means 10 
5 observes an abrupt change in the health status of the human or anhnal 
wearing it, it transmits an emergency signal to the mobile station 20. After 
receiving this emergency signal the mobile station 20 contacts the emergency 
alarm centre 30 with a signal containing instructions on the help needed by 
the human or animal wearing the health status measuring means 10, and 
10 possibly some information concerning the health status of the human or 
animal in question. 

The abruptness of the change in the health status of the user of the health 
status measuring means 10 is judged by comparing the measured 

15 physiological parameters to some threshold values. The threshold values can 
be composed of previous measurements of the physiological parameters in 
question using statistical analysis, or they can be simply set by a doctor or a 
physician. In addition to specific threshold values, some mathematical 
relations or functions may be used instead of the threshold values to provide a 

20 reference point for the measurements of the health status measuring means 
10. 

The analysis of the abruptness of the change in the health status may be 
implemented in many ways in accordance with the invention. The health 

25 status measuring means 10 may, for example, continuously transmit 

measurements to the mobile station 20 via connection 100, in which case the 
aforementioned analysis of the health status is carried out in the mobile 
station. The other alternative is that the whole aforementioned health status 
analysis is carried out in the health status measuring means 10 and the mobile 

30 station 20 only receives and transmits the emergency signal further to the 
emergency alarm centre 30. Alternatively, different parts of the 
aforementioned analysis can preferably be divided among the mobile station 
20, health status measuring means 10, and in some cases even among the 
emergency alarm centre 30. Especially the signal processing parts of a 

35 preferably digital mobile station could be advantageously utilised in 

recognizing changes in health status/provided the health status measuring 
means 10 is capable of transmitting a signal. 
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One preferable embodiment of the invention is a system, where the health 
status measuring means 10 is effectively a heart rate monitor or a EKG 
(Elektrokardiogram) -meter and the mobile station 20 is preferably a mobile 
phone with data compatibility, for example a GSM (Global System for 
5 Mobile communications) -phone. In this embodiment, if the heart rate 

behaves abnormally or the EKG values are significantly out of the ordinary, 
the heart rate- and/or EKG monitor 10 contacts the mobile phone 20 
automatically via connection 100, and the mobile station 20 further calls to 
the emergency alarm centre 30 automatically, which may in this case be 
10 located, for example, in a local hospital, ambulance, or a doctor's office. In 
this case the connection 200 may preferably be an ordinary 
telecommunications connection. 

The mobile station 20 may just establish the contact to the emergency alarm 
1 5 centre 30, in which case the people or the person at the emergency alarm 

centre 30 only knows that this specific person wearing the heart rate- or EKG 
monitor has problems with heart function. However, it is also possible to give 
the accurate location of the mobile phone 20 with the emergency signal, and 
information concerning the health status of the person or animal may be 
20 transmitted with the emergency signal as well. It is already known how base 
stations can locate mobile stations (see reference document EP 0320913). 
With the information contained in the emergency signal the people at the 
emergency alarm centre 30 may deduce what help is needed and where. 
Alternatively, a computer program may also deduce the nature of help needed 
25 at the specified location and transmit this information further to people in 
control of the help facilities. To summarize this in more practical terms, the 
aforementioned embodiment in accordance with the invention will 
automatically and immediately direct ambulances and police cars etc. to 
destinations where their assistance is needed. 

30 

The health status measuring means 10 in Figure 1. may also comprise means 
for detecting physiological variables other than EKG or heart rate. The health 
status measuring means 10 may be arranged to measure the extent of 
radioactive radiation dose, UV radiation, dehydration, body temperature, 
35 synaptic nerve activity, blood pressure, brain activity, electrostatic potential 
of the skin, mechanical shock or pressure imposed on the body or any other 
physiological indicator, in which an abrupt change might cause a health risk, 
illness or death. 
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Especially an embodiment featuring radioactive radiation measuring means as 
the health status measuring means 10 might improve safety at work on 
nuclear power stations etc.. In this preferable embodiment, the nuclear power 
5 plant could have its own emergency alarm centre 30, which could keep track 
of the health of all people being exposed to radioactive radiation at work. 

Especially an embodiment featuring a sensor for mechanical shock or 
pressure as the health status measuring means 10 might improve, for example, 
10 safety in traffic for many cyclists. 

The mobile station 20 may comprise several different communications means. 
These may include different data and/or speech mobile communications 
systems, such as NMT or GSM or CDMA or other, facsimile, electronic mail, 

15 SMS messages or any other form of mobile communication. In the case of 
alarm the mobile station 20 can transmit an emergency signal in data form or 
a previously recorded voice mail, but in addition, the connection 100 may be 
left open so the emergency alarm centre 30 can listen or follow by other 
means in real time the development of the situation in the surroundings of 

20 mobile station 20 after the alarm. The emergency alarm centre 30 can also 
follow the measurements of the health status measuring means 10 in real time 
if both the communications connections 100, 200 are left accessible. The 
mobile station 20 may also be designed and constructed to the same 
compartment as the health status measuring means 10. 

25 

In another preferable embodiment of the invention the connection 100 is held 
continuously open, and the mobile station 20 may continuously follow the 
measurements of the health status measuring means 10. In another further 
preferable embodiment of the invention the communications connection 200 

30 is held continuously open as well, in which case the emergency alarm centre 
30 can continuously follow the measurements of the health status measuring 
means 10. It is also possible to arrange the connections 100, 200 to be open at 
certain known intervals for the transfer of health status information. The 
establishment of any communications connection 100, 200 may be initiated 

35 from any device 10, 20, 30 in the system. The aforementioned embodiment is 
especially advantageous in medical surveillance of people with heart 
disorders. 
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The figure IB. describes an advantageous embodiment of the technical 
implementation of the case where the connection 200 is held continuosly 
open. Many relevant physiological indicators such as EKG, heart rate, brain 
activity, electrostatic potential of skin, and others can be presented as analog 
5 signals. However, speech is also an analog signal, but in a digital cellular 
mobile station, such as a GSM mobile phone, the analog speech signal is 
adapted to a digital signal, which is further processed in the DSP (Digital 
Signal Processor) of the mobile station. The DSP's of modern digital cellular 
mobile phones comprise many ways of analysing the coded speech signal, 

10 such as calculating autocorrelation coefficients, reflection coefficients, 

logarithmic area ratios and other parameters, which may be used in analysing 
the signal and replacing disturbances and noise from the signal. Noise and 
impulses from the signal may be recognized by using many modifications of 
the LPC (Linear Predictive Coding>method\ linear interpolation, polynomic 

15 interpolation etc. 

In this embodiment the health status measuring means 10 constantly 
transmits an analog signal to the mobile station 20, which uses its signal 
processing means to recognize possible alarming changes in the health status 

20 signal. In case the health status measuring means 10 measures EKG, for 
example, can the waveform of an EKG-signal already be inserted in the 
digital cellular phone, and waveform of the received health status signal is 
compared to the reference EKG-signal, and huge deviations from the 
reference-signal are detected. It is also possible to detect abnormal EKG- 

25 pulses by similar methods with which abnormal noise and impulses are 

detected from a speech signal, ie. by detecting unreasonable amplitudes and 
timings by the aforementioned mathematical methods. In this embodiment, 
the A/D-adapter 5 may lie anywhere between the DSP 7 of the mobile station 
20 and the health status measuring means 10. 

30 

Figure 2. features many health status measuring means 10, 1 1, 12, 13 in 
connection with one mobile station 20, which provides the only 
communications access to the emergency alarm centre 30. This embodiment 
is practical and economical in cases where the people wearing the health 
35 status measuring means 10 live or work together. If the range of the 

connections 100, 101, 102 and 103 is adequate, for instance a retired couple 
might benefit from getting only one mobile station, provided they spend most 
of their time near enough each other for the connection 100, 101, 102, or 103 
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to function. In this embodiment, the mobile station 20 recognizes which 
health status measuring means 10, 11, 12, 13 sent the emergency signal, if it 
is not already contained in the signal, and transmits the information location, 
health status, type of help needed to the emergency alarm centre 30 as 
5 outlined in the explanation of figure 1 . 

Figure 3. features one health status measuring means 10 in connection with 
several mobile stations 20, 21, 22, 23, 24. This embodiment is essential when 
establishing connection from the mobile station 20, 21, 22, 23, 24 to the 

10 emergency alarm centre 30 may be difficult. This kind of situation is likely to 
arise if there are many cellular networks available and their radio coverage 
differs. If one mobile station 20 is subscribed to only one cellular network, 
there might be areas where this particular mobile station 20 fails to form a 
connection because of poor radio coverage, even though some other cellular 

15 network might have adequate radio coverage on the area in question. 

However, if there are several mobile stations 20, 21, 22, 23, 24 subscribed to 
different cellular networks and the health status measuring means 10 can 
establish connection 100 to all or some of them, it is likely that even though 
some mobile station, say 22, 24, might fail in establishing connection to the 

20 emergency alarm centre 30, other mobile stations, say 20,21,23, may indeed 
succeed. One preferable but optional feature of this embodiment is that if 
there are more than one successful mobile stations 20, 21, 22, 23, 24, only 
one of these will transmit the emergency signal to the emergency alarm centre 
30, and other mobile stations will abort their messages in order to avoid 

25 congestion, confusion and false alarms. It is also possible mat the different 
mobile stations 20, 21, 22, 23, 24 are carried by different people or lie in 
different locations. In some buildings there are rooms which have poor radio 
coverage, while other rooms do not. In this kind of situation, one of the 
mobile stations 20, 21, 22, 23, 24 can be situated in a room with guaranteed 

30 radio coverage, just to make sure that at least one radio connection to the 
emergency alarm centre can be established. 

The embodiment in question is also useful in situations where other 
disturbances are likely to cause uncontinuous operation time for a single 
35 mobile station 20, such as disturbances caused by recharging the battery etc.. 
Thus, the aforementioned embodiment allows mobile stations 20, 21, 22, 23, 
24 to work shiftwise. 
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Figure 4. features several health status measuring means 10, 11, 12, several 
mobile stations 20, 21, and an emergency alarm centre 30. All or some of the 
health status measuring means 10, 11, 12 are connected to mobile stations 20, 
21 via communications connections 100, 101, 110, 111, 120, 121. The mobile 
5 stations are further connected to each other with connection 2021 and to the 
emergency alarm centre 30 with the connections 200, 210. The emergency 
alarm centre 30 may also exchange information with the other emergency 
alarm centre 31 through connection 301. 

10 A preferable embodiment of the invention can be effectively utilised in team 
operations which may impose health hazards to the team members. Such 
operations may include police operations, life saving operations, diving 
operations, operations of the fire brigade, some military operations, to name 
just a few. In this embodiment of the invention if any of the health status 

15 measuring means 10, 11, 12 executes an alarm, the alarm can be routed via 
many alternative ways to the emergency alarm centre 30. For example, in a 
fire saving operation a fireman carrying the health status measuring means 10 
and mobile station 20 might get into an accident and break his mobile station 
20, thus abolishing the connection 100. In this case, the embodiment in 

20 question still allows the health status of the user of health status measuring 
means 10 to be monitored, and the emergency signals and the monitoring are 
carried out via the connections 101 and 210. 

From the above explanation it is obvious that the emergency alarm centres 30 
25 ,31 can have communications connections to other emergency alarm centres 
and exchange information via these connections. 

Another further advantageous embodiment of the invention can be utilised in 
athletic training. In this embodiment the health status measuring means 10, 

30 11,12 measures some relevant physiological indicator related with the extent 
of physical exercise, such as heart rate or calory consumption. The mobile 
stations 20, 21 receive exercise status information from all health status 
measuring means 10, 11, 12 via connections 100, 101, 110, 111, 120, 121 
and/or from other mobile stations via connection 2021. With this system a 

35 particular athelete carrying, say health status measuring means 10 and mobile 
station 20 can receive the exercise status information of another athelete 
carrying, say health status measuring means 1 1 and mobile station 21, and 
compare this exercise information to his own exercise information. The 
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exercise information may be displayed by either the health status measuring 
means 10, 1 1, 12, or the mobile station 20, 21. In this embodiment of the 
invention the mobile station 20, 21 and the health status measuring means 10, 
1 1, 12 are preferably incorporated to the same unit to increase the 
5 convenience in use during active training. 

The exercise information of both atheletes can also be read from the 
emergency alarm centre 30, which in this case is preferably a 
communications terminal located with the coach of the two atheletes. This 
10 embodiment of the invention is especially valuable in very technical 
competitive sports, such as rowing, cycling, swimming etc., where the 
objective is to move fast with using minimum power and optimum technique. 

All of the aforementioned embodiments may be realised with different kinds 
15 of health status measuring means 10, 1 1, 12, 13. The health status measuring 
means 10, 1 1, 12, 13 may measure all or some of the following physiological 
parameters: radioactive radiation dose, UV radiation, dehydration, heart rate, 
EKG, body temperature, blood pressure, synaptic nerve activity, brain 
activity, electrostatic potential of the skin, mechanical shock or pressure 
20 imposed on the body, or any other relevant physiological parameter. 
Especially combining the measurement of some related and relevant 
physiological parameters can be an advantageous embodiment to some users. 
For example, for people suffering from excess exposure to the sun a health 
status measuring means 10, 11, 12, 13 measuring dehydration, UV dose and 
25 body temperature may detect the relevant health hazards with high accuracy. 

In all of the described embodiments, it is always possible for the user of the 
health status measuring means to cancel an false emergency signal by 
performing some simple operation on either the health status measuring 
30 means (10, 1 1, 12, 13) or on the mobile station (20, 21, 22, 23, 24) or on to 
both. The operation in question could be eg. pushing a cancel button. 

The invention has been explained with reference to the aforementioned 
embodiments. However, it is clear that the invention is not only limited to 
35 these embodiments, but covers all embodiments within the spirit and scope of 
the invention and in the framework of the following claims. 
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5 A method for mobile analysis and communication of health status information 

This application requests priority from the Finnish patent application number: 
973128, titled "a personal health status alarm method". The following 
explanation relates to the overall system presented in the priority application. 
10 The explanation relating to the invention of this application is at the end of 
the text. The claims concern only the invention presented in this application. 

A personal health status alarm method 

15 The invention relates to an automatic personal health status alarm method . 
The invention further relates to a health status alarm method, which is 
characterised by a mobile station, a health status measuring means, and a 
communications connection between the health status measuring means and 
the mobile station. 

20 The invention also relates to a health status alarm method, which is 
characterised by at least one mobile station, at least one health status 
measuring means, and a communications connection between all or some of 
the health status measuring means and all or some of the mobile stations. 

25 Prior Art 

The current procedure in case of an accident or sudden illness, for instance a 
heart attack, has so far relied on other people observing the outbreak of 
illness or accident and calling for assistance. Every country has an 

30 emergency phone line , for example 1 12 in Finland and 91 1 in the US, where 
people may report emergencies to the local emergency alarm centre, and the 
requests are answered by dispatching suitable help, such as police, ambulance 
or the fire brigade. However, in cases of very special health hazards, such as 
excess radioactive dose, the local emergency alarm centre can only rarely 

35 help and, thus it is many times better to contact the special centre or station 
responsible of providing help in these rarer cases with an suitable emergency 
request. 
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There are serious disadvantages relating to the prior art. Many times the help 
is too late because there are no other people to observe the outbreak of illness 
or accident. Also, sometimes when people observe the incident, they do not 
know what to do, or do not want to call for assistance. Even if the observers 
5 do call, they are many times hysterical, and their description of the 

emergency is thus presented in an unclear way to the emergency alarm centre. 
Many times people also simply forget to mention some relevant things 
relating to the emergency concerned. A serious disaster may occur if an 
ambulance arrives at an emergency scene being prepared to treat fainting by 
10 dehydration, when in fact people are suffering from an heart attack. 

Due to the aforementioned disadvantages many lives are lost unnecessarily 
everyday. For example in the case of a heart attack the survival probability of 
the patient decreases significantly with every extra minute that it takes for the 
15 first aid or the ambulance to arrive. The first aid treatment of a severe heart 
attack might also require some special instruments, and in this case it is a 
significant help that the emergency alarm centre can be sure that the diagnosis 
of the outbreak of illness is correct. 

20 The objective of this invention is to remove some of these disadvantages. The 
method in accordance with the invention will reduce the time it takes for the 
emergency signal to arrive at the emergency alarm centre. The emergency 
signal is sent automatically and immediately, thus shortening the delay times 
due to human factors. The method in accordance with the invention has the 

25 capability to give accurate descriptions of the emergency, such as the cause, 
location etc., which might be presented unclearly by a person in panic. Even 
more importantly, the system will also work in cases where no people observe 
the incident. 

30 A further additional advantage is that the invention has many embodiments, 
out of which some have even alternative uses, for example in competitive 
sport. 

In this application it is assumed that a mobile station can be a wireless phone 
35 as well. 

The aforementioned advantages are achieved with a personal health status 
alarm method which characteristically comprises a mobile station , a health 
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status measuring means , an emergency alarm centre and a communications 
connection, via which the mobile station and the health status measuring 
means are arranged to communicate with each other, and a communications 
connection, via which the mobile station and the emergency alarm centre are 
5 arranged to communicate with each other. 

The aforementioned advantages are also achieved with a personal health 
status alarm method which characteristically comprises at least one mobile 
station, at least one health status measuring means, at least one emergency 

10 alarm centre and communications connections, via which the mobile stations 
and the health status measuring means are arranged to communicate with 
each other, and/or communications connections, via which mobile stations are 
arranged to communicate health status information to each other, and 
communications connections, via which the mobile stations and the 

1 5 emergency alarm centres are arranged to communicate with each other. 

The personal health status measuring means is also characteristically arranged 
to measure physiological parameters from the user, 
the personal health status measuring means is arranged to compare the 
20 measured values of physiological parameters to previous values and/or to 
threshold values of the physiological parameters and/or to some relevant 
mathematical relation or function, and 

On the basis of this comparison the personal health status measuring means is 
arranged to send an emergency signal via a communications connection to a 
25 mobile station. 

The some of the aforementioned advantages are also achived with an personal 
health status measuring means , which characteristically is arranged to 
measure physiological parameters or signals of the user, and 
30 - the personal health status measuring means is arranged to transmit the 

physiological parameters or signals as analog or digital signals to the mobile 
station continuously or at certain intervals according to the preference, or the 
type of signal processing ability of the mobile station. 

35 

Embodiments 
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Some advantageous embodiments of the invention are described in the 
following with reference to the attached drawings. 

Fig 1. presents a certain implementation of the personal health status alarm 
5 method, comprising only one health status measuring means, one mobile 
station and one emergency alarm centre. 

Fig IB. presents a certain embodiment of the interactions of a mobile station 
and a health status measuring means in closer detail. 

10 

Fig 2. presents a certain advantageous embodiment of the personal health 
status alarm method, comprising several health status measuring means, one 
mobile station and one emergency alarm centre. 

15 Fig 3 . presents a certain advantageous embodiment of the personal health 
status alarm method, comprising one health status measuring means, several 
mobile stations and one emergency alarm centre. 

Fig 4. presents a certain network oriented implementation of the personal 
20 health status alarm method, comprising several health status measuring 
means, several mobile stations and one emergency alarm centre. 

In figure 1. the health status measuring means 10 features a capability to 
observe physiological variables, and compare the values of the measurements 

25 preferably to certain threshold values. The health status measuring means 
may comprise several different communications means. These may include 
different data and/or speech mobile communications systems, such as NMT 
or GSM or CDMA or other, facsimile, electronic mail, SMS messages, 
telemetric connections, or any other form of mobile communication. The 

30 mobile station 20 may also comprise several different communications 
means. These communications means may as well include different data 
and/or speech mobile communications systems, such as NMT or GSM or 
CDMA or other, facsimile, electronic mail, SMS messages, telemetric 
connections, or any other form of mobile communication. The emergency 

35 alarm centre 30 advantageously comprises a communications terminal, which 
supports different data and/or speech communications systems. The 
emergency alarm centre 30 may be located anywhere, and it may feature 
especially any mobile communications systems. The preferable uses for the 
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emergency alarm centre 30 would be, for example, at the alarm centres of 
hospitals, fire brigades, police stations, mobile communications base stations, 
or with the person's personal doctor. 

5 The communications connections 100 and 200 are realised advantageously 
using mobile electromagnetic communication, but the connection 100 may be 
realised in some embodiments with a wire connection. The connection 100 is 
preferably a radio, a telemetric or an infra-red connection, and the connection 
200 is preferably a radio connection. 

10 

The health status measuring means 10 is in connection with the mobile station 
20 through the communications connection 100. The mobile station 20 is 
further connected to the emergency alarm centre 30 through the 
communications connection 200. When the health status measuring means 10 

15 observes an abrupt change in the health status of the human or animal 

wearing it, it transmits an emergency signal to the mobile station 20. After 
receiving this emergency signal the mobile station 20 contacts the emergency 
alarm centre 30 with a signal containing instructions on the help needed by 
the human or animal wearing the health status measuring means 10, and 

20 possibly some information concerning the health status of the human or 
animal in question. 

The abruptness of the change in the health status of the user of the health 
status measuring means 10 is judged by comparing the measured 

25 physiological parameters to some threshold values. The threshold values can 
be composed of previous measurements of the physiological parameters in 
question using statistical analysis, or they can be simply set by a doctor or a 
physician. In addition to specific threshold values, some mathematical 
relations or functions may be used instead of the threshold values to provide a 

3 0 reference point for the measurements of the health status measuring means 
10. 

The analysis of the abruptness of the change in the health status may be 
implemented in many ways in accordance with the invention. The health 
35 status measuring means 10 may, for example, continuously transmit 

measurements to the mobile station 20 via connection 100, in which case the 
aforementioned analysis of the health status is carried out in the mobile 
station. The other alternative is that me whole aforementioned health status 
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analysis is carried out in the health status measuring means 10 and the mobile 
station 20 only receives and transmits the emergency signal further to the 
emergency alarm centre 30. Alternatively, different parts of the 
aforementioned analysis can preferably be divided among the mobile station 
5 20, health status measuring means 10, and in some cases even among the 
emergency alarm centre 30. Especially the signal processing parts of a 
preferably digital mobile station could be advantageously utilised in 
recognizing changes in health status, provided the health status measuring 
means 10 is capable of transmitting a signal. 

10 

One preferable embodiment of the invention is a system, where the health 
status measuring means 10 is effectively a heart rate monitor or a EKG 
(Elektrokardiogram) -meter and the mobile station 20 is preferably a mobile 
phone with data compatibility, for example a GSM (Global System for 

15 Mobile communications) -phone. In this embodiment, if the heart rate 

behaves abnormally or the EKG values are significantly out of the ordinary, 
the heart rate- and/or EKG monitor 10 contacts the mobile phone 20 
automatically via connection 100, and the mobile station 20 further calls to 
the emergency alarm centre 30 automatically, which may in this case be 

20 located, for example, in a local hospital, ambulance, or a doctor's office. In 
this case the connection 200 may preferably be an ordinary 
telecommunications connection. 

The mobile station 20 may just establish the contact to the emergency alarm 
25 centre 30, in which case the people or the person at the emergency alarm 

centre 30 only knows that this specific person wearing the heart rate- or EKG 
monitor has problems with heart function. However, it is also possible to give 
the accurate location of the mobile phone 20 with the emergency signal, and 
information concerning the health status of the person or animal may be 
30 transmitted with the emergency signal as well. It is already known how base 
stations can locate mobile stations (see reference document EP 0320913). 
With the information contained in the emergency signal the people at the 
emergency alarm centre 30 may deduce what help is needed and where. 
Alternatively, a computer program may also deduce the nature of help needed 
35 at the specified location and transmit this information further to people in 
control of the help facilities. To summarize this in more practical terms, the 
aforementioned embodiment in accordance with the invention will 
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automatically and immediately direct ambulances and police cars etc. to 
destinations where their assistance is needed. 

The health status measuring means 10 in Figure 1. may also comprise means 
5 for detecting physiological variables other than EKG or heart rate. The health 
status measuring means 10 may be arranged to measure the extent of 
radioactive radiation dose, UV radiation, dehydration, body temperature, 
synaptic nerve activity, blood pressure, brain activity, electrostatic potential 
of the skin, mechanical shock or pressure imposed on the body or any other 
10 physiological indicator, in which an abrupt change might cause a health risk, 
illness or death. 

Especially an embodiment featuring radioactive radiation measuring means as 
the health status measuring means 10 might improve safety at work on 
15 nuclear power stations etc.. In this preferable embodiment, the nuclear power 
plant could have its own emergency alarm centre 30, which could keep track 
of the health of all people being exposed to radioactive radiation at work. 

Especially an embodiment featuring a sensor for mechanical shock or 
20 pressure as the health status measuring means 10 might improve, for example, 
safety in traffic for many cyclists. 

The mobile station 20 may comprise several different communications means. 
These may include different data and/or speech mobile communications 

25 systems, such as NMT or GSM or CDMA or other, facsimile, electronic mail, 
SMS messages or any other form of mobile communication. In the case of 
alarm the mobile station 20 can transmit an emergency signal in data form or 
a previously recorded voice mail, but in addition, the connection 100 may be 
left open so the emergency alarm centre 30 can listen or follow by other 

30 means in real time the development of the situation in the surroundings of 
mobile station 20 after the alarm. The emergency alarm centre 30 can also 
follow the measurements of the health status measuring means 10 in real time 
if bom the communications connections 100, 200 are left accessible. The 
mobile station 20 may also be designed and constructed to the same 

35 compartment as the health status measuring means 10. 

In another preferable embodiment of the invention the connection 100 is held 
continuously open, and the mobile station 20 may continuously follow the 
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measurements of the health status measuring means 10. In another further 
preferable embodiment of the invention the communications connection 200 
is held continuously open as well, in which case the emergency alarm centre 
30 can continuously follow the measurements of the health status measuring 
5 means 10. It is also possible to arrange the connections 100, 200 to be open at 
certain known intervals for the transfer of health status information. The 
establishment of any communications connection 100, 200 may be initiated 
from any device 10, 20, 30 in the system. The aforementioned embodiment is 
especially advantageous in medical surveillance of people with heart 
10 disorders. 

The figure IB. describes an advantageous embodiment of the technical 
implementation of the case where the connection 200 is held continuosly 
open. Many relevant physiological indicators such as EKG, heart rate, brain 

15 activity, electrostatic potential of skin, and others can be presented as analog 
signals. However, speech is also an analog signal, but in a digital cellular 
mobile station, such as a GSM mobile phone, the analog speech signal is 
adapted to a digital signal, which is further processed in the DSP (Digital 
Signal Processor) of the mobile station. The DSP's of modern digital cellular 

20 mobile phones comprise many ways of analysing the coded speech signal, 
such as calculating autocorrelation coefficients, reflection coefficients, 
logarithmic area ratios and other parameters, which may be used in analysing 
the signal and replacing disturbances and noise from the signal. Noise and 
impulses from the signal may be recognized by using many modifications of 

25 the LPC (Linear Predictive Coding)-method, linear interpolation, polynomic 
interpolation etc. 

In this embodiment the health status measuring means 10 constantly 
transmits an analog signal to the mobile station 20, which uses its signal 

30 processing means to recognize possible alarming changes in the health status 
signal. In case the health status measuring means 10 measures EKG, for 
example, can the waveform of an EKG-signal already be inserted in the 
digital cellular phone, and waveform of the received health status signal is 
compared to the reference EKG-signal, and huge deviations from the 

35 reference-signal are detected. It is also possible to detect abnormal EKG- 
pulses by similar methods with which abnormal noise and impulses are 
detected from a speech signal, ie. by detecting unreasonable amplitudes and 
timings by the aforementioned mathematical methods. In this embodiment, 
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the A/D-adapter 5 may lie anywhere between the DSP 7 of the mobile station 
20 and the health status measuring means 10. 

Figure 2. features many health status measuring means 10, 1 1, 12, 13 in 
5 connection with one mobile station 20, which provides the only 

communications access to the emergency alarm centre 30. This embodiment 
is practical and economical in cases where the people wearing the health 
status measuring means 10 live or work together. If the range of the 
connections 100, 101, 102 and 103 is adequate, for instance a retired couple 
10 might benefit from getting only one mobile station, provided they spend most 
of their time near enough each other for the connection 100, 101, 102, or 103 
to function. In this embodiment, the mobile station 20 recognizes which 
health status measuring means 10, 1 1, 12, 13 sent the emergency signal, if it 
is not already contained in the signal, and transmits the information location, 
15 health status, type of help needed to the emergency alarm centre 30 as 
outlined in the explanation of figure 1. 

Figure 3. features one health status measuring means 10 in connection with 
several mobile stations 20, 21, 22, 23, 24. This embodiment is essential when 

20 establishing connection from the mobile station 20, 2 1, 22, 23, 24 to the 

emergency alarm centre 30 may be difficult. This kind of situation is likely to 
arise if mere are many cellular networks available and their radio coverage 
differs. If one mobile station 20 is subscribed to only one cellular network, 
there might be areas where this particular mobile station 20 fails to form a 

25 connection because of poor radio coverage, even though some other cellular 
network might have adequate radio coverage on the area in question. 
However, if there are several mobile stations 20, 21, 22, 23, 24 subscribed to 
different cellular networks and the health status measuring means 10 can 
establish connection 100 to all or some of them, it is likely that even though 

30 some mobile station, say 22, 24, might fail in estabhsbing connection to the 
emergency alarm centre 30, other mobile stations, say 20,21,23, may indeed 
succeed. One preferable but optional feature of this embodiment is that if 
there are more than one successful mobile stations 20, 21, 22, 23, 24, only 
one of these will transmit the emergency signal to the emergency alarm centre 

35 30, and other mobile stations will abort their messages in order to avoid 
congestion, confusion and false alarms. It is also possible that the different 
mobile stations 20, 21, 22, 23, 24 are carried by different people or lie in 
different locations. In some buildings there are rooms which have poor radio 
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coverage, while other rooms do not. In this kind of situation, one of the 
mobile stations 20, 21, 22, 23, 24 can be situated in a room with guaranteed 
radio coverage, just to make sure that at least one radio connection to the 
emergency alarm centre can be established. 

5 

The embodiment in question is also useful in situations where other 
disturbances are likely to cause uncontinuous operation time for a single 
mobile station 20, such as disturbances caused by recharging the battery etc.. 
Thus, the aforementioned embodiment allows mobile stations 20, 21, 22, 23, 
10 24 to work shiftwise. 

Figure 4. features several health status measuring means 10, 1 1, 12, several 
mobile stations 20, 21, and an emergency alarm centre 30. All or some of the 
health status measuring means 10, 1 1, 12 are connected to mobile stations 20, 
15 21 via communications connections 100, 101, 1 10, 11 1, 120, 121. The mobile 
stations are further connected to each other with connection 2021 and to the 
emergency alarm centre 30 with the connections 200, 210. The emergency 
alarm centre 30 may also exchange information with the other emergency 
alarm centre 3 1 through connection 301. 

20 

A preferable embodiment of the invention can be effectively utilised in team 
operations which may impose health hazards to the team members. Such 
operations may include police operations, life saving operations, diving 
operations, operations of the fire brigade, some military operations, to name 

25 just a few. In this embodiment of the invention if any of the health status 
measuring means 10, 11, 12 executes an alarm, the alarm can be routed via 
many alternative ways to the emergency alarm centre 30. For example, in a 
fire saving operation a fireman carrying the health status measuring means 10 
and mobile station 20 might get into an accident and break his mobile station 

30 20, thus abolishing the connection 100. In this case, the embodiment in 
question still allows the health status of the user of health status measuring 
means 10 to be monitored, and the emergency signals and the monitoring are 
carried out via the connections 101 and 210. 

35 From the above explanation it is obvious that the emergency alarm centres 30 
, 31 can have communications connections to other emergency alarm centres 
and exchange information via these connections. 
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Another further advantageous embodiment of the invention can be utilised in 
athletic training. In this embodiment the health status measuring means 10, 
1 1, 12 measures some relevant physiological indicator related with the extent 
of physical exercise, such as heart rate or calory consumption. The mobile 
5 stations 20, 21 receive exercise status information from all health status 
measuring means 10, 11, 12 via connections 100, 101, 110, 111, 120, 121 
and/or from other mobile stations via connection 2021. With this system a 
particular athelete carrying, say health status measuring means 10 and mobile 
station 20 can receive the exercise status information of another athelete 

1 0 carrying, say health status measuring means 1 1 and mobile station 21, and 
compare this exercise information to his own exercise information. The 
exercise information may be displayed by either the health status measuring 
means 10, 1 1, 12, or the mobile station 20, 21. In this embodiment of the 
invention the mobile station 20, 21 and the health status measuring means 10, 

15 1 1, 12 are preferably incorporated to the same unit to increase the 
convenience in use during active training. 

The exercise information of both atheletes can also be read from the 
emergency alarm centre 30, which in this case is preferably a 
20 comm uni cations terminal located with the coach of the two atheletes. This 
embodiment of the invention is especially valuable in very technical 
competitive sports, such as rowing, cycling, swinuning etc., where the 
objective is to move fast with using minimum power and optimum technique. 

25 All of the aforementioned embodiments may be realised with different kinds 
of health status measuring means 10, 11, 12, 13. The health status measuring 
means 10, 1 1, 12, 13 may measure all or some of the following physiological 
parameters: radioactive radiation dose, UV radiation, dehydration, heart rate, 
EKG, body temperature, blood pressure, synaptic nerve activity, brain 

30 activity, electrostatic potential of the skin, mechanical shock or pressure 
imposed on the body, or any other relevant physiological parameter. 
Especially combining the measurement of some related and relevant 
physiological parameters can be an advantageous embodiment to some users. 
For example, for people suffering from excess exposure to the sun a health 

35 status measuring means 10, 1 1, 12, 13 measuring dehydration, UV dose and 
body temperature may detect the relevant health hazards with high accuracy. 
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In all of the described embodiments, it is always possible for the user of the 
health status measuring means to cancel an false emergency signal by 
performing some simple operation on either the health status measuring 
means (10, 1 1, 12, 13) or on the mobile station (20, 21, 22, 23, 24) or on to 
5 both. The operation in question could be eg. pushing a cancel button. 

The preceding text relates to the Finnish patent application number: 973128, 
from which this application requests priority of. The following text and the 
patent claims are concerned with the invention contained in this application. 

10 

The invention 

The invention of this application relates to a method for mobile analysis and 
communication of health status information. The health status measuring 
15 means is arranged to measure any physiological parameter or signal, which 
may be processed in the form of a signal. The health status measuring means 
is essentially a heart rate monitor and/or an EKG -monitor and the health 
status measurements are essentially heart rate measurements and/or EKG - 
signal measurements. 

20 

The applicant is aware of any prior art solutions only in the field of heart 
monitoring. 

Prior art solutions of mobile heart rate monitors usually transmit the heart 
25 rate- or EKG -signal telemetrically in the form of an analog signal to a 

telemetric receiver, which is usually implemented in the form of a wristwatch. 
Usually the receiver interprets the heart rate from the frequency of the analog 
signal or, possibly from the frequency of bursts, which are abrupt changes in 
the amplitude of the signal. It is also possible to interpret cardiological 
30 information from the amplitude of the bursts or from the amplitude of the 
analog signal. In addition to the pulse signal, the analog signal usually 
contains a recognition signal, which is distinct for every heart rate monitor 
transmitter and receiver pair. The recognition signal prevents the possible 
interference from other transmitters or receivers. 

35 

Prior art solutions only measure the heart rate or EKG -signal and display it 
to the user of the heart rate monitor. In prior art solutions the heart rate or 
EKG -signal is not analysed nor interpreted in ways outlined in the priority 
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application, nor in any other suitable way. The objective of this invention is 
to present a method for mobile analysis and communication of health status 
information, and especially cardiological information, with which this method 
some of the essential embodiments explained in the priority document may be 
5 made more feasible and easier to implement. 

The invention characteristically features a method for mobile analysis and 
communication of health status information, in which characteristically, 

- the health status measuring means is arranged to transmit continuously or at 
10 certain intervals a signal composed of the health status measurements of the 

user to the mobile station, 

- in the said signal the health status measurements of the user are in some 
relation to the frequency, wavelength, period, intensity and/or amplitude of 
the said signal, and/or to the frequency, wavelength, period, intensity and/or 

1 5 the amplitude of bursts in the said signal. 

- the mobile station is arranged to use its signal processing means to 
distinguish an alarming change or point in the signal transmitted, and sends 
an emergency signal to the emergency alarm centre, if such an alarming 
change or point is detected. 

20 

The preferable embodiments of the invention are described in the dependent 
claims. 

Some of the preferable embodiments of the invention are also explained in 
25 more detail with reference to the following drawings. 

Figure 5. presents a typical analogical physiological signal, an EKG -signal. 

Figure 6. presents the signal of Figure 5. in digitally processed form. 

30 

The signal in Figure 5. presents an analogical EKG -signal, which is 
designated by number 50. The invention is explained in the following with 
reference to the physiological parameter being the EKG -signal 50 of the 
user. In this embodiment the health status measuring means (10, 1 1, 12, 13) is 
35 essentially a heart rate and/or EKG -monitor, and the transmitted signal is 
essentially composed of the heart rate measurements and/or the EKG -signal 
50 of the user. However, it is completely obvious that measurements of any 
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other physiological parameter can be analysed and processed with the same 
methods in accordance with the invention. 

The figure 5. shows two complete cycles, where the waveform 52 shows the 
5 part of the signal which causes the contraction of the atria. Waveform 5 1 
presents the QRS -complex and at 53 the heart is returning to its resting state. 
The line 54 shows the interval between the two consecutive waveforms, QRS 
-complexes in this case, from which the heart rate may directly be deduced. 
The wavelength, i.e. the period 54 of the signal also directly describes the 
10 frequency of the signal. 

Possible abnormalities which may result in severe cardiological disorders 
may be detected from the signal of the heart rate monitor and/or EKG - 
monitor 10, 11, 12, 13, in various ways, depending on the way with which 
15 information is transmitted with the signal. Usually the transmission of the 
signal is established with a telemetric connection, based on capacitive and/or 
inductive effects in a short-range magnetic field. However, other 
electromagnetic, optic or sonar transmission means, wired or wireless may be 
used as well. 

20 

If the frequency of the signal or the frequency of bursts in the signal is 
adjusted proportional to the heart rate or the frequency of the EKG -signal 50, 
which is inversely proportional to the wavelength i.e. period of the signal 54, 
any abnormal changes in heart function, such as defibrillation or heart attack, 
25 may be deduced from the signal frequency and/or period 54. Many times also 
the frequency of occurrence of some specific waveform in the EKG-signal 50 
is observed, such as the QRS -complex 51. 

The period 54 of the signal in itself may also be used as a criteria in similar 
30 ways to the frequency of the signal. Likewise, the heart rate or the EKG - 
signal 50 is also related to the amplitudes of the signal, and any abnormal 
changes or an abnormal state of heart function may be deduced from the 
amplitudes of the signal, or from the amplitudes of some specific waveforms 
51, 52, 53 in the signal. 

35 

Thus, any abnormalities in the amplitude, duration, intensity frequency, 
period and/or form of any of the waveforms 51, 52, 53 of the EKG -signal 50, 
may be analysed with any analogical signal processing means that may be 
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implemented in a mobile station 20, 21, 22, 23, 24 or a emergency alarm 
centre 30, 31. 

Figure 6. presents the digitally processed form 60 of the EKG signal 50 in 
5 Figure 5. The signal part 62 corresponds to the digitized form of the 
waveform 52, 61 corresponds to the digitized waveform of 51, and 63 
corresponds to the digitized waveform of 53. 64 corresponds to the interval 
54. 

10 After the signal 50 of figure 5. has been adapted to the digital form 60 of 
figure 6., the amplitudes, frequency, wavelength and period 64 of the 
digitized physiological signal are analysed in a similar way to processing of 
the health status information in the priority application. A digital signal 
processor (7) or some other processor means recognizes abnormal points 

15 from the said signal by using LPC, CELP (Code Excited Linear Prediction), 
linear interpolation, polynomial interpolation, calculation of autocorrelation 
coefficients, calculation of reflection coefficients, calculation of logarithmic 
area ratios, or other essentially known mathematical instruments, and/or 
previous and/or statistical information concerning the said signal. 

20 Abnormalities in the amplitude, duration, intensity frequency, period and/or 
form of any of the waveforms 61, 62, 63, may be analysed with the 
aforementioned techniques. When the cardiological disorder has been 
observed, the mobile station 20, 21, 22, 23, 24 contacts the emergency alarm 
centre 30, 3 1 automatically and help is dispatched to the location of the user 

25 of the mobile station. 

The signals 50 and 60 presented in figures 5. and 6. may be realised also in 
the form of bursts, where a sudden increase in amplitude contains the relevant 
information about the signal. In this embodiment, a burst signal could be 
30 composed, for example by transmitting the waveforms of the QRS complex 
51, 61 as bursts and neglecting some or all other waveforms 52, 53, 62, 63. In 
this case also the abnormalities in the amplitude, duration, intensity, 
frequency, period and/or form of any of the bursts 51,61 would be 
recognised with the same aforementioned techniques. 

35 

The relevant components, such as the AID -adapter (5) or the digital signal 
processor (7) may be realised in alternative parts of the arrangement. The 
recognition signal or some other additional signal may be used also in 
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notifying the signal processor means, such as the DSP (7) of parts of the 
signal which have a higher likelihood of containing an abnormality, so that 
most of the processing power may be applied in analysing these relevant 
sequences. The recognition signal may be, for example, an AM -modulation 
5 in the burst signal, a typical frequency sequence, or a typical phase transition 
sequence. 

It is also possible to realise the system in accordance with the invention with 
an analogical mobile station. In this case, the analogical mobile station uses 
10 its analogical signal processing means to recognize abnormalities from the 
analogical heart rate- and/or EKG-signal 50. In any case, the invention does 
not demand dramatic changes to the technology already implemented in 
cardiological measurement techniques and mobile communications. 

15 The method in accordance with the invention presents a solution for mobile 
analysis and communication of health status information. Especially, the 
method in accordance with the invention presents a solution for mobile 
analysis and communication of cardiological information. However, it is 
obvious that the method in accordance with the invention may be arranged to 

20 analyse and communicate also other physiological information, not only 

cardiological information. The method in accordance with the invention may, 
for example, be arranged to measure radioactive radiation dose, UV radiation, 
dehydration, body temperature, blood pressure, synaptic nerve activity, brain 
activity, concentration of blood sugar, electrostatic potential of the skin, 

25 mechanical shock or pressure imposed on the body, breathing frequency, 
respiration rate, concentration of a foreign substance in blood, such as 
alcohol, heroine, cocaine, or any other foreign substance, or any other 
relevant physiological parameter which may be processed in form of a signal. 

30 The invention has been explained with reference to the aforementioned 
embodiments. However, it is clear mat the invention is not only limited to 
these embodiments, but covers all embodiments within the spirit and scope of 
the invention and the following claims. 
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Patent claims 

5 1 . A personal health status alarm method wherein the personal health 
status alarm method comprises a mobile station (20), a health status 
measuring means (10), an emergency alarm centre (30) and a 
communications connection (100), via which the mobile station and the 
health status measuring means are arranged to communicate with each other, 
10 and a communications connection (200), via which the mobile station (20) 
and the emergency alarm centre (30) are arranged to communicate with each 
other, characterised in that, 

- the health status measuring means (10, 1 1, 12, 13) is arranged to transmit 
continuously or at certain intervals a signal composed of the health status 

15 measurements of the user to the mobile station (20, 21, 22, 23, 24), 

- in the said signal the health status measurements of the user are in some 
relation to the frequency, intensity, period, wavelength and/or amplitude of 
the said signal, and/or to the frequency, intensity, period, wavelength and/or 
the amplitude of bursts in the said signal. 

20 - the mobile station (20, 2 1, 22, 23, 24) is arranged to use its signal 

processing means to distinguish an alarming change or point in the signal 
transmitted, and sends an emergency signal to the emergency alarm centre 
(30, 31), if such an alarming change or point is detected. 

25 2. A personal health status alarm method wherein the personal health 

status alarm method comprises at least one mobile station (20, 21, 22, 23, 24), 
at least one health status measuring means (10, 1 1, 12, 13), at least one 
emergency alarm centre (30) and communications connections (100, 101, 
102, 103, 104, 110, 111, 120, 121), via which the mobile stations (20, 21, 22, 

30 23, 24) and the health status measuring means (10, 1 1, 12, 13) are arranged to 
communicate with each other, and/or communications connections (2021) , 
via which mobile stations are arranged to communicate health status 
information to each other, and communications connections (200, 201, 202, 
203, 204,) via which the mobile stations (20, 21, 22, 23, 24) and the 

35 emergency alarm centres (30, 3 1) are arranged to communicate with each 
other, characterised in that, 
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3. A personal health status alarm method in accordance with Claim 1 or 2, 
characterised in that, the emergency alarm centres (30, 3 1) are arranged to 
communicate with each other via connection (301). 

5 4. A personal health status alarm method in accordance with Claim 1 or 2, 
characterised in that, 

-the health status measuring means (10, 11, 12, 13) is arranged to send an 
emergency signal to the mobile station (20, 21, 22, 23, 24) via 
communications connections (100, 101, 102, 103, 104, 110, 111, 120, 121) if 
10 the health status measuring means (10, 1 1, 12, 13) measures a significant 
change in the health status of the user, 

-the mobile stations (20, 21, 22, 23, 24) are arranged to receive emergency 
signals from health status measuring means (10, 11, 12, 13) and/or from other 
mobile stations (20, 21, 22, 23, 24), and the mobile stations (20, 21, 22, 23, 
15 24) are arranged to transmit emergency signals to emergency alarm centres 
(30) via communications connections (200, 201, 202, 203, 204) and other 
mobile stations (20, 21, 22, 23, 24) via communication connection (2021). 

5 . A personal health status alarm method in accordance with any of the 
20 preceding claims, characterised in that, the communications connections 

(100, 101, 102, 103, 104, 110, 111, 120, 121, 200, 201, 202, 203, 204, 301, 
2021), are arranged to transmit and receive with different data and/or speech 
mobile communications systems, such as NMT or GSM or CDMA or other, 
facsimile, electronic mail, SMS messages, or other speech or data signals. 

25 

6. A personal health status alarm method in accordance with any of the 
preceding claims, characterised in that, the establishment of any 
communications connection (100, 101, 102, 103, 104, 110, 111, 120, 121, 
200, 201, 202, 203, 204, 301, 2021) may be initiated from any device (10, 1 1, 

30 12, 13, 20, 21, 22, 23, 24, 30, 3 1) in the system. 

7. A personal health status alarm method in accordance with any of the 
preceding claims, characterised in that, the emergency signal is arranged to 
contain the location of the user in emergency, the nature of the emergency, 

35 any information relating to the health status of the user, or any other relevant 
information relating to the emergency. 
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8. A personal health status alarm method in accordance with Claim 1 or 2 
and/or with any of the claims 3-7 characterised in that, the health status of 
the user of the health status measuring means (10, 1 1, 12, 13) is arranged to 
be observed continuously or at known intervals by the emergency alarm 

5 centre (30, 3 1) via communications connections (100, 101, 102, 103, 104, 

1 10, 1 1 1, 120, 121, 200, 201, 202, 203, 204, 2021). 

9. A personal health status alarm method in accordance with Claim 1 or 2 
and/or with any of the claims 3-7 characterised in that, the health status of 

10 the user of the health status measuring means (10, 1 1, 12, 13) is arranged to 
be observed continuously or at known intervals by the mobile station (20, 21, 
22, 23, 24) via communications connections (100, 101, 102, 103, 104, 110, 

111, 120, 121). 

15 10. A personal health status alarm method in accordance with Claim 1 or 2 
and any of the claims 3-9 characterised in that, the emergency alarm centre 
(30, 3 1) is arranged to detect an alarming change in the health status of the 
user of the health status measuring means (10, 11, 12, 13) from the basis of 
the said observed measurements conducted to the user by the health status 

20 measuring means (10, 11, 12, 13). 

11. A personal health status alarm method in accordance with Claim 1 or 2 
and any of the claims 3-9 characterised in that, the mobile station (20, 21, 
22, 23, 24) is arranged to detect an alarming change in the health status of the 

25 user of the health status measuring means (10, 11, 12, 13) from the basis of 
the said observed measurements conducted to the user by the health status 
measuring means (10, 11, 12, 13). 

12. A personal health status alarm method in accordance with Claim 1 or 2 
30 and any of the claims 3, 5-9 ,1 1,13, characterised in that, the said mobile 

station is a GSM-mobile station. 

13. A personal health status alarm method in accordance with Claim 1 or 2 
and and any of the claims 3, 5-9 ,1 1,12, characterised in that, the said signal 

35 is an EKG-signal. 

14. A personal health status alarm method in accordance with any of the 
preceding claims, characterised in that, the communications connections 
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(100, 101, 102, 103, 104, 110, 111, 120, 121) are preferably infra-red or radio 
connections and the communications connections (200, 201, 202, 203, 204, 
2021) are preferably radio connections. 

5 15. A personal health status measuring means, characterised in that , 
the personal health status measuring means (10, 11, 12, 13) is arranged to 
measure physiological parameters of the user, 

- the personal health status measuring means (10, 1 1, 12, 13) is arranged to 
compare the measured values of physiological parameters to previous values 

10 and/or to threshold values of the physiological parameters and/or to some 
relevant mathematical function or relation, and 

- on the basis of this comparison the personal health status measuring means 
(10, 1 1, 12, 13) is arranged to send an emergency signal via a 
communications connection (100, 101, 102, 103, 104, 110, 111, 120, 121) to 

15 a mobile station (20, 21, 22, 23, 24) . 

16. A personal health status measuring means, characterised in that, 
the personal health status measuring means (10, 1 1, 12, 13) is arranged to 
measure physiological parameters or signals of the user, and 

20 - the personal health status measuring means is arranged to transmit the 

physiological parameters or signals as analog or digital signals to the mobile 
station (20, 21, 22, 23, 24) continuously or at certain intervals according to 
the preference, or the type of signal processing ability of the mobile station 
(20, 21, 22, 23, 24). 

25 

17. A personal health status measuring means in accordance with claim 15 
or 16, characterised in that, the personal health status measuring means 10, 
1 1, 12, 13 is arranged to measure physiological parameters, such as heart 
rate, EKG, blood pressure, radioactive radiation dose, UV radiation, 

30 dehydration, body temperature, synaptic nerve activity, brain activity, 
mechanical shock or pressure imposed on the body and/or electrostatic 
potential of the skin. 

18. A personal health status measuring means in accordance with any of the 
35 claims 15 or 16 and a personal health status alarm method in accordance with 

any of the claims 1-14, characterised in that, 

- the health status measurements conducted by a health status measuring 
means (10, 1 1, 12, 13) are arranged to be compared with at least one 



WO 99)04685 



32 ' 



PCT/FI98/00603 



measurement or set of measurements conducted by at least one other health 
status measuring means, 

- the said comparison is arranged to be executed in a health status measuring 
means (10, 11, 12, 13), mobile station (20, 21, 22, 23, 24) or a emergency 

5 alarm centre (30, 31), and the measurements and/or comparisons are 
displayed by a health status measuring means (10, 1 1, 12, 13), a mobile 
station (20, 21, 22, 23, 24) or a emergency alarm centre (30, 31). 

19. A personal health status measuring means in accordance with any of the 
10 claims 15-18 and a personal health status alarm method in accordance with 

any of the claims 1-17, characterised in that, the said health status 
measurements and the said comparisons of the said health status 
measurements are arranged to be used in obtaining exercise information in 
physical training. 

15 

20. A personal health status alarm method and a health status measuring 
means in accordance with any of the preceding claims, characterised in that, 
the user is arranged to have the possibility to cancel the emergency signal if 
the user so wishes. 

20 

21. A method for mobile analysis and communication of health status 
information in accordance with Claim 1, characterised in that, 

- the health status measuring means (10, 1 1, 12, 13) is arranged to transmit 
continuously or at certain intervals a signal composed of the health status 

25 measurements of the user to the mobile station (20, 21, 22, 23, 24), 

- in the said signal the health status measurements of the user are in some 
relation to the frequency, intensity, period, wavelength and/or amplitude of 
the said signal, and/or to the frequency, intensity, period, wavelength and/or 
the amplitude of bursts in the said signal. 

30 - the mobile station (20, 21, 22, 23, 24) is arranged to use its signal 

processing means to distinguish an alarming change or point in the signal 
transmitted, and sends an emergency signal to the emergency alarm centre 
(30, 3 1), if such an alarming change or point is detected. 

35 22. A method for mobile analysis and communication of health status 

information in accordance with Claim 1 or 21, characterised in that, the said 
signal is related to the timing, frequency, duration and/or amplitude of at least 
one waveform of the health status signal. 



WO 99/04685 



33 



PCT/FI98/00603 



23. A method for mobile analysis and communication of health status 
information in accordance with Claim 1,21 or 22, characterised in that, 

- the said signal sent by the health status measuring means (10, 1 1, 12, 13) is 
5 an analog signal, 

- the said mobile station (20, 21, 22, 23, 24) is a digital mobile station, 
comprising a digital signal processor (7), 

- an A/D -adapter (5) is arranged to adapt the said analog signal to a digital 
signal, before the said signal enters the digital signal processor (7). 

10 

24. A method for mobile analysis and communication of health status 
information in accordance with any of the claims 1 or 21, 22, 23 
characterised in that, 

- the A/D -adapter (5) is realised to the mobile station (20, 21, 22, 23, 24) 
15 and/or to the health status measuring means (10, 1 1, 12, 13), 

- the digital signal processor (7) is located to the mobile station (20, 21, 22, 
23, 24) and/or to the health status measuring means (10, 1 1, 12, 13). 

25. A method for mobile analysis and communication of health status 

20 information in accordance with any of the claims 1, 21-24, characterised in 
that, 

- the digital signal processor (7) or any other signal detection means in the 
health status measuring means (10, 1 1, 12, 13), mobile station (20, 21, 22, 
23, 24) or emergency alarm centre (30, 3 1) is arranged to recognize abnormal 

25 points from the said signal by using LPC, CELP, linear interpolation, 
polynomial interpolation, calculation of autocorrelation coefficients, 
calculation of reflection coefficients, calculation of logarithmic area ratios, or 
other essentially known mathematical instruments, and/or previous and/or 
statistical information concerning the said signal. 

30 

26. A method for mobile analysis and communication of health status 
information in accordance with any of the preceding claims, characterised in 
that, the digital signal processor (7) or any other signal detection means in the 
health status measuring means (10, 1 1, 12, 13), mobile station (20, 21, 22, 

35 23, 24) or emergency alarm centre is arranged to recognize abnormal and/or 
alarming changes or points in the said signal by comparison of the amplitude, 
frequency, period, intensity and/or wavelength of the said signal and/or of the 
amplitude, frequency, period, intensity and/or wavelength of bursts in the said 
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signal to certain threshold values or mathematical relations, which values and 
mathematical relations may be composed in ways described in claim 24. 

27. A method for mobile analysis and communication of health status 

5 information in accordance with any of the preceding claims, characterised in 
that, in addition to the said signal sent from the health status measuring means 
(10, 1 1, 12, 13) to the mobile station (20, 21, 22, 23, 24) an additional signal 
is arranged to be incorporated to the said signal or arranged to be sent 
separately to the mobile station (20, 21, 22, 23, 24), indicating some parts of 
10 the health status -signal which may contain abnormal and/or alarming points 
or changes in this signal. 

28. A method for mobile analysis and communication of health status 
information in accordance with the claim 27, characterised in that, the said 

15 additional signal is the distinct recognition signal, one of the distinct 
recognition signals, an A/M modulated recognition signal, or a phase 
transition sequence of the transmitter-receiver pair in question. 

29. A method for mobile analysis and communication of health status 

20 information in accordance with any of the preceding claims, characterised in 
that, the said health status measuring means is arranged to measure 
radioactive radiation dose, UV radiation, dehydration, body temperature, 
blood pressure, synaptic nerve activity, brain activity, concentration of blood 
sugar, electrostatic potential of the skin, mechanical shock or pressure 

25 imposed on the body, breathing frequency, respiration rate, concentration of a 
foreign substance in blood, such as alcohol, heroine, cocaine, or any other 
foreign substance, or any other relevant physiological parameter which may 
be processed in form of a signal. 

30 30. A method for mobile analysis and communication of health status 

information in accordance with any of the preceding claims, characterised in 
that, 

- the said health status measuring means (10, 1 1, 12, 13) is a heart rate- 
and/or EKG -monitor, 
35 - the said measurements and the said signal is composed of or related to the 
heart rate measurements and/or the EKG-signal ( 50, 51, 52, 53, 54, 60, 61, 
62, 63, 64) of the user. 
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31. A method for mobile analysis and communication of cardiological 
information in accordance with any of the preceding claims, characterised in 
that, the said signal is related to the timing, frequency, duration and/or 
amplitude of at least one waveform of the EKG-signal (50, 60), such as the 
QRS-complex(51, 61). 

32. A method for mobile analysis and communication of health status 
information in accordance with any of the preceding claims, characterised in 
that, the said mobile station (20, 21, 22, 23, 24) is a GSM-mobile station. 

33. A method for mobile analysis and communication of health status 
information in accordance with any of the claims 1-2, 21, 24-31, 
characterised in that, the mobile station (20, 21, 22, 23, 24) is an analogical 
mobile station and is arranged to use its analogical signal processing means in 
processing the analogical said signal. 
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